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Other sector-based emissions

Waste emissions, including landfilled solid waste and wastewater emissions, totaled 78,495 MT CO.e
(8%); these emissions decreased by 6% compared to 2010. Wastewater emissions increased by 24%
since 2010 (higher than population growth), but a decrease in landfill emissions has caused total waste
emissions to remain fairly constant in the last few years.

Refrigerant emissions are estimated for Eugene using State of Oregon reported values per capita,
totaled 74,753 MT CO:ze (8%); these emissions increased by 23% since 2010. (Figure 10)

Figure 10: Trends in waste and refrigerant emissions across all available years
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DETAILED IMPORTED EMISSIONS

Emissions from consumption of imported goods, food, fuel, and air travel

Eugene’s GHG inventory goes beyond GPC protocol requirements to highlight the known large
sources of imported emissions from consumption of imported goods and services. These emissions
are considered Other Scope 3 in GPC protocol. This means the community has less control over
management of these emissions as compared to sources of local emissions. These imported,
consumption-based emissions will be in another community’s local, sector-based accounting where
the products are made. That said — these emissions are included in the inventory because they are
large, caused by local demand, follow the State of Oregon’s GHG inventory, and because
opportunities exist to reduce these emissions locally by reducing consumption, avoiding waste, and
reusing material goods. Imported emissions were estimated at just over 1.5 million MT CO.e and
make up 61% of total emissions (see Figure 5 earlier in this report). See Appendix C: Inventory
Methodology for more information on reporting for imported emissions, including goods, food,
services, and upstream fuel production.

Consumption of imported goods is Eugene’s largest category of emissions at 38% of total
consumption-based community GHG emissions. The largest contributors to this category include
household goods (non-food items such as furniture or textiles), other goods (such as disposable
products, toys), and construction building materials (concrete, asphalt, steel). The next largest
category is food and beverage (36%), where largest emissions are from meat, specifically beef and
lamb products. Upstream fuel production (17%), specifically gasoline production, is another large
source, which goes hand-in-hand with passenger transportation being the largest local emissions
source. Air travel (9%) is also a significant source of Eugene consumption-based emissions. Note that
these air travel emissions are from air travel trips taken by residents regardless of airport location and
are not based on Eugene airport fuel use alone. See Figure 10 for a categorical breakdown of
consumption-based emissions categories and the related climate impacts.

Consumption-based imported emissions category descriptions
e Goods: Emissions from extraction, manufacture, and transportation of raw materials into final

products such as building materials, automobile, furniture, clothing, and other goods.

e Food & Beverage: Emissions from agriculture (energy for irrigation, production of fertilizers,
methane emissions from livestock, etc.), transportation of raw materials, and finished products
emissions. Categories include produce, cereals, dairy, meat, and other foods.

e Upstream Fuel Production: Process and energy emissions from the extraction and production
of usable fuel products (e.g., electricity from household outlets, gasoline pumped into cars,
natural gas combusted by furnaces, etc.). These upstream emissions are considered at the
community-scale for electricity, natural gas, gasoline, and diesel (not available for propane and
fuel oil). These emissions are separate from those that are generated when the fuel is used in
your car or house.

e Air Travel: Emissions from air travel by the community (regardless of airport location).
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Figure 11: Categorical breakdown of imported emissions
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COVID-19'S EFFECT ON EMISSIONS

In March of 2020, the COVID-19 pandemic and the resulting public health response drastically
changed life for many people. Overall, however, the impact of COVID on Eugene’s community GHG
emissions was not as dramatic.

In general, all sector-based emissions experienced a small decrease from 2019 to 2021, but the
decrease was within the usual range of variation, or in line with the previous trend. For Eugene, the
biggest change was in building energy emissions, driven by a decrease in commercial and industrial
natural gas. 2021 was a warmer year with fewer Heating Degree Days than 2019 and 2017; natural gas
use is correspondingly lower in warmer years.® That said, it is unknown how much of the decrease was
due to weather, COVID business impacts, or normal business changes, but it's likely that reduced
business operations, such as reduced restaurant service and hospitality closures, contributed to
commercial natural gas decreases.

For imported, consumption-based emissions, although nationally consumers spent less money on food
outside the home, spending on food inside the home increased substantially. Construction, renovation
and furniture spending increased while spending on items like clothing decreased substantially.
Overall, consumers purchased different things, rather than fewer things — such as more hand soap and
work from home furniture, fewer new vehicles and less clothing. Overall, although the pandemic may
have changed our lives, impacts to community GHG emissions were limited.

8 https://www.eia.gov/energyexplained/units-and-calculators/degree-days.php
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APPENDIX A: YEAR OVER YEAR EMISSIONS TABLES

Table 1: Detailed summary of Eugene’s sector-based GHG emissions inventories by year, sector and energy type

Total Emissions Change
(MT COse / yean) 2010 2011 2012 2013 2014 2015 2017 2019 2021 since 2010
Residential (market-based) 129,215 105,421 99,105 112,187 99,887 87,622 105,249 112,536 105,100 -19%
Electricity (Location-Based) 367,777 381,102 285,767 297,476 380,867 370,022 291,271 273,850 259,324 -29%
Electricity (Market-Based) 28,736 14,888 12,245 20,591 12,869 11,609 9,861 14,079 24,624 -14%
Natural Gas 70,801 76,473 74,771 78,758 73,234 65,655 85,079 86,192 69,363 2%
District Steam 15,143 Steam plant decommissioned -100%
Other Fuels 14,535 14,060 12,089 12,838 13,784 10,358 10,309 12,265 11,113 -24%
Commercial & Industrial (market-based) 239,389 220,608 218,805 239,915 227,710 205,883 222,263 218,989 182,279 -24%
Electricity (Location-Based) 553,658 545,969 434,798 433,201 583,601 585,081 433,855 416,933 368,519 -33%
Electricity (Market-Based) 43,259 21,329 18,631 29,986 19,896 18,356 14,688 21,436 34,993 -19%
Natural Gas 178,352 185,636 190,546 201,412 198,021 176,958 197,055 180,839 127,646 -28%
Other Fuels 17,778 13,643 9,628 8,517 9,793 10,569 10,520 16,713 19,640 10%
Transportation (market-based) 548,606 531,317 510,887 498,191 508,032 509,499 532,685 538,677 511,895 -7%
Gasoline (E10) 354,773 341,045 326,015 319,368 324,898 339,062 354,493 357,698 324,041 9%
Diesel (B5) 193,833 190,272 184,872 178,823 183,134 170,407 178,162 180,914 187,639 -3%
Electric Vehicles (Location-Based) not calculated 1,256 2,264 n/a
Electric Vehicles (Market-Based) not calculated 30 30 65 215 n/a
Waste 83,408 79,007 87,893 82,009 85,617 94,563 80,626 79,840 78,495 -6%
Landfilled Solid Waste 80,024 75,824 84,252 77,980 82,180 90,860 76,972 76,006 74,301 7%
Wastewater Treatment Process 3,384 3,183 3,641 4,029 3,437 3,703 3,654 3,834 4,194 24%
Process & Fugitive Emissions 60,648 62,394 64,659 66,454 69,297 73,155 72,807 73,538 74,753 23%
Stationary Refrigerant Loss 24,968 25,682 26,622 27,363 28,522 30,125 29,982 30,232 30,529 22%

Transportation Refrigerant Loss 35,680 36,712 38,037 39,091 40,775 43,030 42,825 43,306 44,224 24%
Total Emissions (Market-Based) 1,061,266 998,747 981,349 998,756 990,543 970,722 1,013,630 1,023,580 952,522
Total Emissions (Location-Based) 1,910,706 1,889,601 1,671,038 1,678,856 1,922,246 1,895,860 1,714,207 1,680,039 1,522,798

Per Capita Emissions (Market-Based) 6.8 6.4 6.2 6.3 6.2 5.9 6.0 6.0 5.4
Note: This table includes emissions using two accounting methods for electricity — location-based and market-based. These two methods are described in more
detail on page 13. The Sector sub-totals (light green highlighted rows) include market-based emissions for electricity.

12






City of Eugene | Community GHG Inventory 2021

APPENDIX B: ELECTRICITY ACCOUNTING

Electricity emissions can be calculated using two methods — location-based and market-based
accounting’ — based on Greenhouse Gas Protocol’s Scope 2 Guidance. The Global Community
GHG Protocol requires users to report using the location-based method, which uses an
average emissions factor for the Northwest's regional electricity grid to calculate emissions (i.e.,
Northwest Power Pool). The Guidance suggests conducting a sensitivity analysis using the
market-based method. This accounting method uses EWEB's utility-specific carbon intensity,™
based on its owned and contracted generation resources, to calculate emissions. EWEB's
emissions factor is approximately 10 times less carbon-intensive than the regional average
because EWEB is predominantly supplied through contracts with Bonneville Power
Administration (BPA) whose generation supply is largely from low-carbon, hydroelectric and
nuclear resources. What supply is not from BPA comes from EWEB's owned-generation
resources which are also from low-carbon sources (hydroelectric and wind). Because EWEB has
such a high percentage of low-carbon electricity products, even slight changes year to year in
market purchases can have a notable impact in emissions factor. It typically takes at least a year
for emissions factors to be calculated, vetted, and released. Good Company uses the latest
available emissions factor.

Scope 2 protocol guidance describes the location-based method as a representation of the
average GHG impacts associated with electricity use within a defined geographic territory and
time period. Alternatively, the market-based method represents electricity that has been
purposefully chosen via the GHG impacts associated with EWEB's supply contracts that serve
the community. Both methods are useful for different purposes; together, they provide a fuller
documentation and assessment of risks, opportunities, and changes to emissions from
electricity supply over time. See Greenhouse Gas Protocol’s Scope 2 Guidance for details.

? For details about these two accounting methodologies see Greenhouse Gas Protocol’s Scope 2 Guidance.
10 Utility-specific factors are provided by Oregon Department of Environmental Quality (ODEQ) based on EWEB
regulatory reporting.
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APPENDIX C: INVENTORY METHODOLOGY

The Eugene sector-based inventory follows Greenhouse Gas Protocol’s Global Protocol for
Community-Scale Greenhouse Gas Emissions Inventories. GHG inventories for 2019 and 2021
were conducted using Good Company’s Carbon Calculator for Communities (G3C-
Community). ICLEI'S web-based ClearPath Community-Scale Emissions Management Software
was used to calculate all greenhouse gas (GHG) emissions for the Eugene’s Community
Inventories for 2010 — 2017. Data and calculation files are cataloged in a corresponding audit
trail organized by inventory year.

The Eugene consumption-based inventory incorporates Eugene’s sector-based emissions with
imported emissions from a consumption-based emissions inventory model that was developed
by Stockholm Environment Institute for Oregon Department of Environmental Quality (ODEQ)
to support completion of the State of Oregon’s 2005 Consumption-Based Inventory. ODEQ
staff used the 2010 version of the Oregon model to estimate the Eugene community’s 2013
consumption-based emissions. The 2021 inventory used G3C-Community with factors from the
2016 State of Oregon Consumption Based Emissions Inventory and U.S. Census household
data to estimate 2021 consumption-based emissions. The City plans to work with ODEQ in the
future to update Eugene’s values as the State update’s Oregon’s CBEI using newer data.

All community GHG emissions presented in this report are represented in metric tons of
carbon dioxide equivalent (MT COze). Quantities of individual GHGs are accounted for in Good
Company’s G3C Community carbon calculator tool and include carbon dioxide (CO.), methane
(CHa), nitrous oxide (N20), CFCs, PFCs, and sulfur hexafluoride (SFs) as applicable per the
Kyoto Protocol. All GHG calculations use the global warming potentials (GWP) as defined in
the International Panel on Climate Change’s 5th Assessment Report (IPCC ARS).

Inventory Exclusions

There are three known exclusions from this GHG inventory: fugitive natural gas, land use
change, and local aviation (from Eugene airport). None of these emissions sources had
available data for the 2010 baseline GHG inventory and were therefore not calculated. While
this data is now available, adding these emissions would complicate the consistency in
inventory reporting and goal-setting. That said, fugitive natural gas and land use change
emissions are expected to be less than 1% of emissions. Local aviation emissions from Eugene
airport — not to be conflated with other scope 3 emissions from resident air travel from any
airport — were calculated for 2019. The City of Eugene may choose to redefine boundaries for
future inventories.

Emissions Source Explanation
Stationary Energy: Typically calculated as part of local building energy emissions, these
Fugitive natural gas | fugitive emissions are caused by leaks in local natural gas distribution
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S0

infrastructure. NW Natural calculates these emissions; they are de
minimis (<1%).

Transportation:
Aviation

Data should be available for current and future inventories; unknown
if data is available for the baseline 2010 community GHG inventory.
For 2019, emissions were calculated to be ~66,000 MT CO.e based
on fuel used for departing flights (jet fuel and aviation gasoline).
Approximately 1% of airport aviation fuel emissions are assumed to
be used for Scope 1 local, in-boundary aviation (e.g. local helicopter
flights). Remaining emissions are assumed to be Scope 3 trans-
boundary aviation. See the Global Protocol for Community-Scale

Greenhouse Gas Emission Inventories (GPC) for details about Scopes

and required reporting.

Note that these emissions are separate from, but overlap with,
calculated imported emissions from consumption of air travel
services regard|ess of airport.

Agriculture,
Forestry, and Other
Land Use: Land use
change

Data not readily available; emissions expected to be de minimis
(<1%).
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